We study the effect of education on equity ownership in the form of stocks or mutual funds (outside of retirement accounts). We find a causal effect of education on stockholding using the number of colleges in the county where the respondent grew up as an instrument and data from the Panel Study of Income Dynamics. The effect is particularly strong for whites from non-privileged backgrounds. We explore the channels through which education affects equity holdings using the Wisconsin Longitudinal Survey and find that, controlling for family fixed effects, increased cognition and features associated with having a white-collar job appear to be the main channels.
Introduction
Stock market participation in the United States and other advanced economies does not exceed 50 percent of households and recent research suggests that a "fixed cost" of participation is the main reason why participation is not higher. Such fixed costs are likely due to unfamiliarity with stocks and not due to trading costs which have declined steeply over time while the share of (direct) stockholders has remained roughly constant (see Ta- ble 1). Education may therefore be vital for spreading stock ownership. We demonstrate that higher education is associated with higher propensity to own stocks using data from the Panel Study of Income Dynamics (PSID). A high correlation between education and equity ownership need not reflect a causal relation because unobserved variables such as household attitudes, preferences, and abilities are likely to affect both the propensity to own equity and the choice of education. We uncover the causal effect of education on household participation in the stock market using instrumental variable techniques. As an instrument for education, we use the number of 4-year colleges when the respondent was 17 in the county where he or she grew up. The identifying assumption is that college openings are orthogonal to unobserved household traits that may determine future propensities to hold stocks. We find a strong and significant effect of education on the incidence of household stockholding with a stronger effect for white individuals who report growing up in non-privileged households. "Stockholding," when we analyze PSID data, refers to holdings of stocks and mutual funds outside of retirement accounts.
Having established a causal relation using the PSID, we use the Wisconsin Longitudinal Survey (WLS) to examine potential mechanisms. We confirm, using OLS, the strong correlation between a college degree and direct holding of equity (which includes bonds in the analysis of the WLS data). We then, one-by-one, include variables that are likely to be impacted by going to college, such as holding a white-collar job. If the inclusion of a set of variables renders the college dummy insignificant, the channels through which college affects the propensity to hold equity must be within this group of variables. The WLS is well suited for this task because of the rich information collected-for example, siblings are interviewed, which allows us to control for family background using family-fixed effects. We find that increased cognition and holding a white-collar job appear to be the most important channels through which college affects the propensity to own stock.
Our two-pronged approach is similar to the strategy followed by Cole and Shastry (2009) 
They examine financial market participation using a large U.S. Census dataset, where they identify a household as participating in financial markets if it reports having dividend, interest, or rental income. They use state-variation in compulsory schooling as an instrument but explore, with no instruments, the channels through which education may affect financial market participation using detailed survey data from the National Longitudinal Survey of Youth (NLSY). Our paper complements Cole and Shastry (2009) : we are able to use instrumental variables to examine stock holdings while their instrumental variables regressions are limited to broader asset holdings which include savings accounts and bonds in addition to equity. Our paper seems to be the first paper that examines the relation between stockholding and education in the United States using instrumental variables. Another related paper that uses instrumental variables estimation is Christiansen, Joensen, and Rangvid (2007) which demonstrates that a university economics education has a causal positive effect on the propensity to own stock in Denmark.
Many households in the United States choose not to participate in the stock market. Understanding this non-participation is important for several reasons. First, there is substantial heterogeneity in household wealth holdings after controlling for household demographic characteristics and income (e.g., Campbell 2006 ). Low participation rates in the stock market may help explain part of this heterogeneity as households who have stocks in their portfolios may end up with higher wealth (compared to otherwise similar households) because stocks offer, on average, higher returns than other assets. Low participation rates can also result in low wealth holdings for the average household at the time of retirement. Furthermore, low participation in the stock market can contribute towards an explanation of the equity premium puzzle-the inability of the consumption-based asset pricing model to reconcile the low correlation between aggregate consumption growth and stock excess returns with plausible levels of risk aversion. Indeed, as suggested by several studies (e.g., Attanasio, Banks, and Tanner 2002, Vissing-Jørgensen 2002a) what may matter for the determination of stock excess returns and stock prices in the economy is the consumption risk of those who do participate in the stock market.
College openings will potentially lower the cost of college education for a family by reducing the distance between a college of choice and the family's residence. This may allow students to live at home and save on the cost of shelter or it may make it easier for students to hold a part-time job near the college. For students who need to finance college mainly by borrowing, or students who face relatively high costs of borrowing during college years, this lower cost of college may have a strong impact on the tendency to obtain a college degree.
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College openings may potentially affect the propensity to go to college through other channels, for example, by aggressive recruiting of students. We show that the effect of college openings is stronger for children from less advantaged homes which is consistent with the cost of college education being an important determinant of college completion.
Why does education affect the probability of participating in the market for risky assets? Haliassos and Bertaut (1995) highlight inertial factors while Alan (2006) and Gomes and Michaelides (2005) show that small fixed entry costs in the stock market-such as gathering and processing relevant information-can help account for non-participation in a dynamic life-cycle model. These models also rely on background risk in the form of shocks to permanent income besides obvious correlates such as the level of income and wealth. Guiso, Jappelli, and Terlizzese (2005) provide evidence that such background risk affects portfolio choice-and because such background risk may correlate with education we verify that our results are robust to including measures of income risk. Perraudin and Sørensen (2000) find, using the U.S. Survey of Consumer Finances, that observed zero holdings of stocks and bonds by many U.S. households can be attributed to the fixed and proportional costs of holding non-zero amounts of these assets-costs that are higher for the least educated. Andersen and Nielsen (2010) show that a significant fraction of individuals who receive large unexpected inheritances eschew stock ownership-even to the extent of selling off inherited stock-pattern which strongly indicates fixed costs of 1 For a formal model, see Cameron and Taber (2004) . a non-monetary form. Education may lower these fixed costs to the extent that such costs reflect a lack of understanding of or familiarity with stocks. van Rooij, Lusardi, and Alessie (2007) explore the effect of households' financial literacy-the knowledge and understanding of basic financial concepts related to stocks and bonds-on households' stock ownership. Using exposure to economics courses while in high school as an instrument for the respondent's financial literacy, they find a significant and large effect of household's financial knowledge on the probability of owning stock. In a related paper, Ameriks, Caplin, and Leahy (2003) show that households with higher propensities to plan-in particular, those with better mathematical skills and those who are keen on detailed vacation planning-accumulate more wealth. Similarly, Christelis, Jappelli, and Padula (2010) find that the propensity to invest in stocks is strongly associated with cognitive abilities using data from the Survey of Health, Ageing and Retirement in Europe, as do Cole and Shastry (2009) using NLSY data. More schooling therefore can raise the likelihood of households' participation in the stock market by enhancing cognition or the mathematical ability of students.
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Thus, IQ and cognitive skills constitute measurable inputs which may affect the ability to devise and implement financial plans. The WLS has collected measures of these variables, along with the major field of study for respondents, which allows us to further explore these two channels (financial literacy and cognition) along with others. Hong, Kubik, and Stein (2004) find that "more sociable" households who know their neighbors and frequently attend church have a higher probability of participating in the stock market. Sociability can also be affected by schooling: while in college, individuals enroll in many elective courses and this fosters interaction among students who hone their communication skills and expand their social networks. The results of Hong, Kubik, and Stein (2004) are consistent with our findings-working in a white-collar job exposes an individual to a relatively higher number of direct stockholders which may impact the individual's own choices over stockholding through learning, mimicking, or even the enjoyment of talking about stocks.
Interestingly, even after controlling for financial literacy (van Rooij, Lusardi, and 2 Hansen, Heckman, and Mullen (2006) show that individuals with more schooling achieve higher scores on standardized tests of individual mathematical reasoning.
Alessie 2007) and the intensity of social interaction ( Hong, Kubik, and Stein 2004) , the above-mentioned studies still find that education is positively correlated with stock market participation. This implies that there are many other potential channels besides social interaction, financial literacy, and mathematical abilities through which education may affect individual decisions to own stocks.
The rest of the paper is organized as follows. In Section 2, we describe the PSID data used and present Probit and IV-Probit results using these data. Section 3 describes the WLS and presents Probit and OLS regressions with and without family fixed effects, while Section 4 concludes. For brevity, we will use the shorthand "direct stockholding" for holdings of stocks and mutual funds outside of retirement accounts.
3 Table 1 provides some summary statistics for the PSID data used in our empirical analysis. The share of households that directly own stock is stable over time at about 25 percent (although the fraction owning stock directly or indirectly has increased steadily over time).
The environmental variables and the instrument
Our sample selection rules are the following. First, we drop individuals who are not heads of household in any of the years when household wealth is recorded. We then construct consistent measures of the head's race, age, and background variables. Race, as well as other demographic information, is recorded at the time an individual enters the survey as head, asked again any other time after an interruption in headship, and asked of every head, new or existing, in 1985, 1990, 1997, and 2005 . As a result, race can be recorded multiple times for any head in the sample, and the various records may not agree with each other. We consider the first record of the head's race and ignore records reported by any family member other than the head. We drop heads who give inconsistent answers about race.
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Individual schooling and holdings of risky assets may be affected by the quality of 3 Our results are similar if stock holdings in retirement accounts are included in stock ownership. See, e.g., Table 6 , column (5) and discussion in Section 2.2.2. 4 We do the same for any other demographic measure that can be recorded multiple times. The PSID contains a variable that indicates who is the respondent to the survey questions. Background variables that pertain to the head may be recorded differently from one survey to another (for example, after an interrupted headship) if someone other than the head answers the survey questions. Thus, in our selection rules, we "trust" the first record on background variables and any other records provided by the head himself.
the environment an individual experiences in childhood and adolescence. We are able to construct some measures of the overall quality of the county in which the respondent grew up.
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We focus on county median income but also explored the effect of the percentage of urban population and the median house value in the county (results not reported for brevity).
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In addition, the PSID allows us to measure individual-specific background variables. In particular, heads of household were asked about their fathers' and mothers' schooling, whether they lived with both parents, and whether their family was poor, of average well-being, or rich when they were growing up.
The PSID recorded father's education, for household heads, for the first time in 1968 and mother's education in 1974. Individuals report this information the first time they appear as heads of household or after an interruption in the headship. The information was updated for every head, new or existing, in 1997. As a result, heads may have several records on mother's and father's education which may not necessarily agree with each other. To construct a consistent measure of parental education we proceed as follows.
First, we keep available records on heads' parental education only if reported by the heads themselves. The parental schooling variables in the PSID are categorical and may be reported with some noise. For example, a head may report that his/her father finished 9-11 grades (some high school) in one year and 12 years (a high school graduate) in some other year. To avoid loss of information due to inconsistent records on parental education, we construct two parental schooling dummy variables (mother and father) equal to one if the head consistently reports that the parent finished at least high school, and zero otherwise. Because father's and mother's schooling are highly correlated and our sample sizes are not large, we cannot statistically distinguish their separate effects on individual schooling or holdings of risky assets and we, finally, combine the information into a single parental education variable set to the maximum of the mother's and father's education dummies. We call this variable parents' education. It is equal to zero if neither parent completed high school and equal to one if at least one of the parents finished at least high school. The typical head of household in our sample grew up in a family with at least one parent who finished high school or more education (see Table 1 ).
We also construct a dummy, "Rich Parents," which is equal to one if the head reports his or her family was rich and equal to zero otherwise.
7
The dummy is set to missing if the records on parental wealth at childhood are inconsistent. We consider the records to be inconsistent if the head claims growing up in a rich family in one survey year and reports growing up in a poor family or family of average well-being some other year. In a similar manner, we construct consistent measures of whether the head lived with both parents while growing up and whether he grew up on a farm or in a city. About 28 percent of heads in our sample recall growing up in a rich family; 16 percent grew up on a farm.
The majority of our sample heads, about 73 percent, grew up in a family of two parents.
Age in the PSID does not necessarily change in adjacent surveys since information can be collected at different months of a year. Also, some individuals have inconsistent age series which, among other things, may reflect typing errors by interviewers. We utilize information on the year of birth to construct a cleaner measure of age for those heads who have this information in the individual file. Otherwise, we use an individual's age at the time he/she first appears as a head in the survey to impute his/her age in other years.
We utilize data on head's years of schooling from the individual file of the PSID. In the 1970-1993 waves, the PSID collected information on the county and state where 7 In 1999 and 2001, the records on parental wealth recall and whether heads lived with both parents while growing up were misrecorded. We therefore ignore the records in those years. Since the PSID follows split-offs of original families over time, in principle, it is possible to collect actual parental wealth for some individuals. However, samples constructed this way are too small for reliable regression analysis and we use recall variables instead. the respondent grew up. Because we do not have data on the actual county of residence at age 17 (the age when college availability has potentially the largest effect on individuals' schooling decisions as they approach high school graduation), we utilize this variable instead to assign respondents to counties. We drop heads with inconsistent records on the state and/or county of growing up.
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The instrument for own schooling is the number of colleges per 1,000 college-age persons in the county where the head grew up in the year when the respondent was 17 (college-age defined as being 18-22 years of age). Currie and Moretti (2003) construct a dataset that contains the availability of colleges in U.S. counties for 1960-1996. Our final samples contain only heads who turned 17 during this period.
The average head turned 17 in 1972 and grew up in a county with 0.09 colleges per 1,000 college-age persons (see Table 1 ). There is substantial variation in the availability of colleges, with "college-scarce" counties having zero colleges, and "college-abundant" counties having nearly 5 colleges per 1,000 persons aged 18-22. Household heads, on average, are high school graduates, are predominantly male (74 percent), and 64 percent have been (not necessarily continuously) married during the sample period.
Estimation using PSID data 2.2.1 First Stage: The effect of college openings on education
Currie and Moretti (2003) study the effect of maternal education on health outcomes of children at birth. We follow Currie and Moretti (2003) , instrumenting years of schooling with the number of colleges per 1,000 college-age persons in the head's county when he or she was 17, where "head's county" is short-hand for the county in which the head grew up. Currie and Moretti (2003) provide a detailed discussion of the validity of the instrument. For our purposes, the instrument is valid if it is effective in predicting education and it is unrelated to unobservable variables that affect household risky asset holdings such as, for example, heads' or their parents' attitudes towards risk or household earning capacities. We present some evidence on the effectiveness of the instrument in Tables 2   and 3 . The most likely source of correlation between parents' attitudes and college availability would be if certain parents systematically moved to counties with more colleges. Currie and Moretti (2003) explore this issue in detail and find little evidence of such a pattern. They further guard against such correlations by including county dummies. Our sample is too small for doing this but we include state dummies and Currie and Moretti (2003) also verify, for a smaller sample from the National Longitudinal Survey of Youth (NLSY) , that the first stage estimates are very close whether county or only state dummies are included. Another potential problem is that colleges are not randomly assigned to counties. Universities may be opened in wealthier areas where parents can afford to pay tuition, and one might worry that college openings correlate with features of counties such as high average wealth and education that might lead to children becoming more financially savvy.
9 However, our county-level income variable is designed to control for this potential problem.
In Table 2 , we regress individual years of schooling on the number of 4-year colleges per 1,000 persons aged 18-22 in the heads' county at age 17. In addition, we control for parental education, an indicator for growing up in a rich family, an indicator for growing up with both parents, and median income in the county when the head was 17. More recent cohorts attain, on average, more years of schooling and have access to more colleges in their county. We, therefore, included a full set of year-of-birth dummies in order to control for the correlation between the availability of colleges and individual years of schooling due to aggregate trends in schooling. Geographical areas may have different endowments and industrial structure (e.g., agricultural versus manufacturing states) and therefore may permanently differ in their demand for an educated workforce. Areas with relatively higher demand for skilled workers might attract more educated individuals (parents) and build more colleges in order to support a sustainable supply of skilled workers. If parental education is higher in some states and is correlated with unobserved traits that affect offspring's education, we might find the number of colleges correlating with education even if there were no direct causal effect on education from college availability. To hedge against such effects, we include dummies for the state where the head grew up.
In column (1), we present results for the entire sample. We find that adding one more 4-year college per 1,000 college-age persons, holding everything else constant, increases individual education by about 0.5 years.
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The effect is significant at the 5 percent level. Children who grew up in better environments-in more educated, richer, and stable families, and high-income counties-attain higher levels of schooling.
In column (2), we add 2-year colleges but this variable is not statistically significant while the estimated impact of 4-year colleges is unchanged. In columns (3) and (4), we drop respondents who grew up in rich families who may not be constrained by the availability of local colleges. As expected, we find a stronger impact of 4-year college openings for this sample, but still no significant effect of 2-year college openings.
Columns (5) and (6) examine white and non-white respondents, respectively. The effect of 4-year colleges on education is larger for non-white respondents, likely because the cost of college is more important for this group. For non-white respondents, the effect of 2-year colleges is statistically significant with a large (1.8 years) point estimate.
Most parental controls, such as "Lived with Both Parents" and "Grew up on a Farm" are insignificant for non-white respondents.
We want to ascertain that college openings affect college graduation by increasing the number of individuals who continue past high school. (College graduation rates may increase due to more students going to college after high school or due to fewer students dropping out of college. We believe that an increase in college graduation due to more students going to college is consistent with college openings having a causal effect on graduation while the alternative might be due to underlying trends.) In Table 3 , we first consider the effect of 4-year colleges on whether the head is a high school drop-out or finished high school and no more-column (1). One more 4-year college per 1,000 college-age persons in the county reduces the probability that the head finished 12 or less years of schooling by 11 percentage points. Similarly to Currie and Moretti (2003) , we find that 4-year colleges do not affect some college-column (2), while the effect of 4-year colleges on the likelihood of individual college graduation is strong and significant at the 1 percent level. One more 4-year college per 1,000 college-age persons increases the probability of college graduation by about 12 percent. Thus, it appears that the increase in the college graduation probability is due to a reduction in the number of persons who finish high school but do not take any college courses. The magnitude of the effect of 4-year colleges on the likelihood of graduating from college is larger for the sample of households whose heads grew up in less well-off families. For this sub-sample, the net effect is a decline in the number of individuals who stop education after graduating from high school, an unchanged number of individuals with some college, and an increase in the number of college graduates.
Equity holdings. Probit and IV-probit Regressions
Years of schooling. Table 4 presents probit regressions of direct stock ownership on years of education and the estimates are presented in terms of the marginal impact on the probability of owning equity outside of retirement accounts.
as instrument the number of 4-year colleges when the head was 17, in the county where he or she grew up. Column (2) in Table 4 reports our results. The point estimate for the effect of education is clearly larger than in the non-instrumented regression, while the other variables, except for sex, become insignificant. One more year of schooling raises the probability of owning risky equity, holding other factors constant, by about 16 percent, an effect almost three times larger than that found using non-instrumented probit-estimation.
In column (3), we include some further but potentially endogenous controls (income, wealth, marital status, and family size).
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Clearly, income and wealth are endogenous to education and wealthier households have larger propensities to own a stock-the wealth coefficient is nearly significant at the 10 percent level-consistent with previous studies (e.g., Campbell 2006 , Vissing-Jørgensen 2002b . We find that family size is inversely related to equity ownership, maybe due to households with more children being more risk averse. Introducing these additional controls lowers somewhat the point estimate on the education variable, from 0.164 to 0.149 which is consistent with wealth-accumulation being one channel through which education affects stockholding-the coefficient is no longer significant in this column but the overall picture from Table 4 is nonetheless that education has a significant, economically large, impact on stock holdings.
In columns (4)-(7) of Table 4 , we limit the sample to heads with non-rich parents and white heads with non-rich parents, (4)- (5) and (6)- (7) respectively. The results are similar to those of the previous two columns but significantly stronger. For example, the inclusion of income and wealth no longer makes the estimated impact of education smaller for white heads with non-rich parents-in fact, it is significant at the 1 percent level whether these variables are included or not.
It is somewhat puzzling that the IV-estimates are much larger than the OLS-estimates.
However, this pattern has been found in related studies using similar instruments to estimate the effect of schooling on labor market outcomes. Card (2001) is an important paper that provides the following summary: "One interpretation of this finding is that marginal returns to education among the low education sub-groups, typically affected by supply-side innovations tend to be relatively high, reflecting their high marginal costs of schooling, rather than low ability that limits their return to education." We subscribe to this interpretation and conjecture that our instrument mainly affects the disadvantaged.
Individuals face a trade-off between the cost of college and the benefits of having a college degree. If a college gets built nearby, the cost of attending college for disadvantaged individuals goes down as the student can live at home instead of having to move and pay dorm fees. The larger effect of own schooling when instrumented can be explained by a higher propensity of stockholding by that group. If those born into families with less wealthy parents are more likely to be credit constrained then our parental variables may be capturing credit constraints broadly defined. The stronger effect for individuals with non-rich parents is consistent with this interpretation even if the split itself does not allow us to uniquely separate individuals that are constrained from those who are not.
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The large IV-coefficient to income will mechanically depress the coefficients to variables such as parental education which are correlated with the instrument. Likely, parental education is an important determinant of college and stockholding, but the goal in this section is not to map out the role of parental education but rather to establish the causal effect of education on stockholding.
College degree. The effect of education may be mainly due to college graduation.
In Table 5 , we explore this issue estimating probit regressions of the same form as in the previous table, but instead of years of schooling, we use an indicator variable that equals one if the head graduated from college. The results for the total sample are presented in columns (1)-(3). If the head of household finishes college or attains some education beyond college, the probability of a household holding risky equity increases by about 26 percent according to the non-instrumented results in column (1) and by about 56 percent according to the instrumented results in column (2). These results are similar to those 13 We do not find significant effects using the highly disadvantaged Survey of Economic Opportunity (SEO) sub-sample of the PSID. Probably individuals in this group are unlikely to ever own stock, regardless of whether a college gets opened nearby or not.
of the previous table in the sense that college graduation has an effect similar to a little more than three years of schooling.
14 As in the regressions with a continuous measure of education, the effect of college graduation on the incidence of risky asset holdings is to a large degree driven by the sub-sample of households with heads from non-rich family backgrounds. For this group, the head's college graduation raises the probability of household holdings of risky equity by about 65 percent. The estimated effect is significant at the 1 percent level.
Overall, the effect of education, moved by changes in the number of local colleges, on individuals from poor or average families is quite substantial. Our results suggest that the construction of colleges in college-poor counties may be an effective policy not only for increasing the number of skilled workers but also for affecting saving patterns of individuals from less advantaged backgrounds. Since risky equity, on average, generates higher wealth, increasing the education levels of the disadvantaged may better prepare them for retirement and help them buffer adverse shocks to their incomes.
Robustness. In Table 6 , we report a series of IV-probit regressions to explore the robustness of our results. We focus on the effect of college graduation for the sample of households with white heads born in non-rich families since the combined results of Tables 4 and 5 point to the robust importance of college openings for stockholding of this segment of U.S. population. In column (1), for convenience, we present results analogous to column (7) of Table 5 with eight regional dummies for the Census division where the respondent grew up instead of a full set of state dummies.
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More risk averse individuals may attain more schooling and select themselves into less risky occupations. College education may therefore proxy for lower background (labor income) risk that leads to higher incidence of stockholding. In column (2), we control for the full set of one-digit occupation dummies, constructed from the information on the head's first job. Our main result for the effect of college education on stockholding remains unaltered. In column (3), we control for another measure of background risk constructed from residuals of cross-sectional regressions of log-labor income of the head and wife on a third-order polynomial in head's age. Since the PSID changed to a biennial sampling frequency in 1997, we focus on the variance of two-year changes in residuals-a measure of the variance of idiosyncratic shocks to household income during the two-year span.
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The variance measure is not significant but controlling for background risk does not change our main results.
Household wealth may affect stockholding non-linearly. In column (4), we add the square of household wealth to the set of controls. This results in an insignificant linear wealth term, while the effect of college education on stockholding retains its significance at the 10% level and we therefore proceed using the simpler linear term. In column (5), we consider a measure of stockholding that includes holding of stocks in retirement accounts which results in a larger estimation sample as we are able to utilize data from earlier wealth supplements. The effect of college graduation is of similar magnitude and a bit more precise for this sample. Limiting our sample to a cross-section of households, where stockholding is defined as a dummy which equals one if a household ever owns stock, does not change our results-see column (6).
In the presence of labor income risk, costly adjustment of homeownership and committed mortgage payments may make owners more reluctant to expose themselves to stock-market risk. Yao and Zhang (2005) show that homeowners optimally hold less stock and provide evidence from the PSID that the probability of stock market participation increases more steeply in income and wealth for renters compared to owners. We find, see columns (7)- (8), a similar result for income (although this result is not significant) and we find that college education affects the probability of holding stock more for renters-however, the difference between owners and renters is not statistically significant and the effect for renters is not precisely estimated.
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Finally, we examine if parental stockholding may be an important left-out variablethis could potentially bias our results if parents who hold stocks are more likely to move to college-rich areas. If this were the case, the effect of college openings on respondent's future stockholding might stand in for the effect of children's exposure to parental stockholding.
In column (9), we use matched parent-children data and show that our results are not driven by stockholding parents moving to areas with more college openings because the IV-coefficient to children's education is, if anything, larger and more significant when restricting the sample to parents not owning stocks.
Channels (Estimations using WLS data)
Having established a causal effect of college education on direct stockholding, we next provide a broad picture of the possible channels through which the effect manifests itself.
We use data from the Wisconsin Longitudinal Survey (WLS), a long-term survey of a random sample of 10,317 men and women who graduated from Wisconsin's high schools in 1957. Although the WLS is limited in its geographical and cohort scope (rendering the college-opening instrument ineffective for this sample), it is very rich in other dimensions which allows us to give a deeper look at channels than is possible with PSID data. We explore different ways in which education may affect financial behavior including the effect of education on cognitive ability, occupational choice, wealth accumulation, marital status, and financial literacy associated with major choice.
Our strategy is to add these variables one-by-one to the (probability) regression of stockholding on college and examine which variables reduce the estimated impact of education. For example, if cognitive ability measured after college affects financial behavior after controlling for IQ at a young age, this indicates that cognitive ability is a potential channel for education to influence financial behavior. This approach is slightly unorthodox, in the sense that such a pattern in standard multiple regression analysis may simply imply that cognitive ability after college is a left-out variable. What validates the approach is the result of the previous section that exogenous changes in education affect equity holding and this exogenous effect cannot be rendered insignificant by a component of cognitive ability which is not caused by education.
Consider first the case when college completion, Coll i , and cognitive ability after col- 
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From the second stage IV-regressions we know that college openings affect the probability of holding equity.
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College openings are exogenous and not a function of u i and, therefore, the effect of college (via college openings) on stock holdings cannot be rendered insignificant (except by chance) because of cognition capturing the effect of u i . However, the effect of college openings on stockholding can be rendered insignificant by the inclusion of cognition after college in the probability estimate for stockholding if cognition itself is caused by college (and therefore by college openings); i.e., Cog i =β 0 +β 1 u i +β 2 Coll i +˜ i . Our interpretation of the results is that college openings affect college attendance which affects cognitive abilities measured after college which again affects the probability of holding equity. This pattern is consistent with the IV-and OLS-estimates considered together.
Further, the WLS-data is well suited to control for unobserved variables that share influences on cognition, college attendance and stockholding, in particular through precollege measures of IQ and the inclusion of sibling fixed effects. The inclusion of such controls would make the "u"-term less important and make the causal effect from college to cognition more likely to be the dominant source of the correlation between these variables. The inclusion of other variables, besides cognition measured after college, in the 18 To be precise, the coefficient to Coll i can be found by regressing the incidence of stockholding on the residual from regressing Coll i on Cog i . For simplicity, normalize β 0 to zero; the residual, for the case outlined, equals const
. If the variation in u i is high and dominates the variation in cognition (so that κ approaches one), the inclusion of cognition will remove most of the variation in u i from the college completion variable. Alternatively, if the variation in u i is low, there is no left-out variable problem-in the OLS setting, the inclusion of cognition will not change much the estimated coefficient to the college completion variable. 19 In the linear probability model, our IV coefficient, ignoring the covariates other than college, equals
, where P i denotes the incidence of stockholding.
regressions below are subject to similar considerations.
The WLS data
The WLS coverage is extensive with information on social background, schooling, labor market experience, family characteristics, social participation, psychological characteristics, etc. The survey has followed respondents throughout the life cycle collecting data from the original respondents in 1957, 1964, 1975, 1992, and 2004 . Most important for our study is the availability of information on asset holdings, as well as several cognition Table 7 presents summary statistics for the key variables in the sample we use in our regressions, which includes all main respondents answering the stock-bond market participation question in 2004. 57 percent of these report direct participation on financial markets beyond retirement accounts. This figure is much larger than the fraction of PSID participants who report owning stock, but this is not surprising because respondents in the WLS are on average more educated-they have at least finished high school. (Also, the 20 In the 1992 survey, the questions regarding asset holdings are different and it is not possible to construct a clear measure of direct participation in financial markets. Respondents are asked if they have money on either savings or investment accounts instead.
questions regarding stock market participation are not exactly the same in both surveys as the PSID question does not include "bonds" in the wording.) The average number of years of schooling in our WLS sample is 13.7 with a standard deviation of 2 years, and 28 percent of the respondents have completed 4 or more years of college. To investigate the effect of major of study on stock market participation, we create a dummy variable that identifies respondents with an economics/business college degree, which is held by 7 percent of the sample.
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The average age for respondents in 2004 is 64 with a small standard deviation of 0.7 years, and 48 percent of respondents are female. In 2004, 78 percent are married and have (ever had) three kids on average.
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There is a great deal of variation in net worth within the sample, with average wealth at $704,372 and median wealth at $361,500.
To study the effect of occupation on stock-bond market participation, we construct a dummy variable that divides respondents into two groups according to their profession in the 1992 interview when respondents are on average 52 years old which we consider prime age. We say a respondent is "white collar" if he/she is a professional, a technical or kindred worker, a manager, an official, a proprietor, or a sales worker outside retail trade. All other respondents are considered "non-white collar." Similarly, we construct an aspiration white-collar dummy, which indicates if the respondent wanted to be in one of these professions when first interviewed in 1957. 50 percent of respondents are "white collar" in 1992, while 45 percent wanted to be "white collar" when they were finishing high school.
The WLS has several intelligence measures for respondents over the years. We consider a high-school IQ measure which accounts for differences in intellectual ability before Siblings' characteristics are quite similar, except they, by construction of the sample, have more variation in age (average age is 64 with a standard deviation of 7 years).
In several of our regression specifications, we use the logarithm of the variables described (income, wealth, number of children, intelligence measures, etc.) To make sure that we include observations where the variable in question takes the value of 0, we 23 The exact wording of the question is "How does your family income or wealth compare with families in your community?" Our dummy takes the value 1 if the respondent says "somewhat above average" or "considerably above average" and 0 otherwise (considerably below average, somewhat below average or average).
rather take the logarithm of the original variable plus 1. In the case of net worth, we use the transformation log(1+abs(wealth))× sign(wealth), to include respondents reporting negative wealth as well. 
Regression Results
We first show results using a linear regression framework.
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We focus on linear regression results instead of probit results because we want to include family fixed effects which is more naturally done in the linear regression framework. In the first column of Table 9, we find a coefficient of 0.165 to college education (i.e., a college education increases the probability of direct stockholding by about 17 percent).
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The coefficient to college is smaller than the coefficient to college found for the PSID but this is likely due to the WLS sample being on average better educated. Female and age are negatively significant and high-school IQ is strongly positively significant-column (2).
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Married respondents are more likely to hold stock. The propensity to marry and stay married is likely higher for college educated individuals, although both could be caused by unobserved personality traits. The impact of children is estimated to be significantly negative which likely due to parental obligations increasing the importance of liquid savings. We add further controls with the aim of pinning down family influence (conditions in the family when the respondent was in high school) and covariates such as wealth and occupation which are functions of education and cognitive skills. Cognitive skills are a function of education in a setting where IQ at high school age is controlled for. Column (3) includes childhood controls: whether father was a white-collar worker, whether the family was well-off, family income in 1957, and father's education. These variables are all significant with the expected signs and because family background is correlated with the decision of going 24 We also apply this transformation when using PSID data. 25 The results from (unreported) probit regressions are almost identical to the results in Table 9 . 26 To make the results more comparable across different specifications, our regression sample is limited to individuals with non-missing observations on all the relevant controls in our encompassing specification in column (8) of Table 9 .
27 Leaving out IQ does not increase the estimated effect of college by much, so this variable does not explain the difference to the PSID results. We do not include age squared in the regressions reported in Table 9 because there is little age variation amongst the WLS main respondents.
to college the estimated impact of college declines to 0.108. We next consider cognition in column (4): cognitive ability is a significant predictor of stockholding and including cognitive ability lowers the coefficient to college to 0.102 indicating that cognitive ability is a partial channel from college to stockholding. Next, we include occupation. The results in column (5) reveal that white-collar workers are significantly more likely to hold stock and, from column (6), this finding is robust to inclusion of a white-collar job aspirations of the respondent when in high school. After controlling for occupation the effect of college goes down to 0.082. White-collar jobs are more likely to provide retirement accounts such as 401(k) plans which reduce the cost of indirect participation in the stock market which again will lower the informational barriers to direct participation. Hong, Kubik, and Stein (2004) stress the importance of social interaction for stockholding and our results are consistent with individuals learning from or mimicking stockholding peers in white-collar jobs.
Wealth is a highly significant determinant of stockholding and its inclusion lowers the impact of college to 0.071. In the final column, we examine if the type of major matters, specifically if an economics degree predicts higher stock ownership as found by Christiansen, Joensen, and Rangvid (2007) . We find a positive effect but it is not significant at reasonable levels.
The results with family fixed effects are summarized in Table 10 . Many parental influences may be unmeasurable or badly approximated by the controls included in the previous table. The WLS also interviews siblings of the main respondents (although not for all covariates) and we can therefore control for family influence by including family fixed effects. We find that college is strongly significant still but the coefficient is smaller at 0.103. The sex of respondent becomes insignificant while the effect of IQ is of comparable magnitude but less significant compared to the previous table. Including cognitive ability lowers the effect of college to 0.073 consistent with cognitive ability being a channel for college education. Having a white-collar job is highly significant and lowers the coefficient to college to 0.045 and removes statistical significance. This implies that occupation or, at the least, skills that are highly correlated with occupational choice, is an important channel for the effect of education on stock holdings. Wealth is still highly significant and lowers the coefficient to college from 0.045 to 0.037 while the inclusion of the economics major dummy drives the education coefficient further down to 0.02. In this case, the economics/business major is significant at the 1 percent level, but as before the impact of the choice of major seems quite independent of the impact of other variables. In column (7), we exclude IQ, cognition, and economics major-the controls we cannot measure in the PSID. As in the IV-regressions using the PSID, college remains significant which points to the importance of college for improving cognitive abilities for the decision to hold stocks. Overall, the coefficient to education is to a large extent explained by unobserved family background characteristics. Controlling for this, the results are consistent with college having its main effect through occupational choice, wealth accumulation, and cognitive ability.
Conclusion
More educated individuals are more likely to hold stocks. This is partly due to the more educated having higher wealth but the effect of schooling goes beyond wealth. The level of schooling is partly a function of unobserved ability, attitudes, and taste variables but we isolate the causal effect of college-level schooling by instrumenting it with the number of colleges in the county where and when the household head grew up. We find, using the PSID, a strong positive effect of college education on the propensity to own equity for households who report growing up in families with low or average wealth. Using the WLS and non-instrumented regressions, we find that obtaining a college degree clearly affects the probability to own equity and/or bonds and the main channels through which this works are occupational choice, wealth accumulation, and cognitive ability. Notes: "Direct stockholding" refers to ownership of stocks and mutual funds outside of retirement accounts while "Direct and indirect stockholding" adds stocks and mutual funds in retirement accounts. Notes: The left-hand side variable is the respondent's reported years of completed schooling."College 2/1000" is the number of 2-year colleges per 1,000 persons aged 18-22 in the county where the respondent grew up when s/he was 17. "College 4/1000" is defined analogously for the number of 4-year colleges. Standard errors in parentheses clustered by the county where the respondent grew up. "Parents' edu: dum" is a dummy variable equal to 0 if parents did not finish high school (HS); 1-if one of them finished HS or more.*** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Notes: The left-hand side variable is a dummy equal to one if the respondent's years of schooling fall into any of the indicated categories. "College 4/1000" is the number of 4-year colleges per 1,000 persons aged 18-22 in the county where the respondent grew up when s/he was 17. Standard errors in parentheses clustered by the county where the respondent grew up. "Parents' edu: dum" is a dummy variable equal to 0 if parents did not finish high school; 1-if one of them finished HS or more.*** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Notes: The left-hand side variable is a dummy equal to 1 if a household owns stock, 0-otherwise. Marginal effects are reported. The instrument for years of schooling is "College 4/1000." Standard errors in parentheses clustered by the individual. *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Notes: The left-hand side variable is a dummy equal to 1 if a household owns stock, 0-otherwise. Marginal effects are reported. The instrument for years of schooling is "College 4/1000." Standard errors in parentheses clustered by the individual. *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. N  5838  5438  5717  5838  8006  1461  4557  1127  422 Notes: The left-hand side variable is a dummy equal to 1 if a household owns stock, 0 otherwise. Marginal effects are reported. The instrument for years of schooling is "College 4/1000." Standard errors in parentheses clustered by the individual. *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. respondent and parent matched data. Notes: "Direct stockholding" refers to ownership of stocks, bonds or mutual funds outside retirement accounts. Notes: "Direct stockholding" refers to ownership of stocks, bonds or mutual funds outside retirement accounts. Notes: The left-hand side variable is a dummy equal to 1 if a household owns stock/bonds/mutual funds outside retirement accounts, 0-otherwise. Marginal effects are reported. *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Robust standard errors. (1) (2) (3) (4) (5) (6) Notes: The left-hand side variable is a dummy equal to 1 if a household owns stock/bonds/mutual funds outside retirement accounts, 0-otherwise. *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Robust standard errors.
Appendix A Channels using PSID data
We ran similar regressions to those reported in Table 10 using PSID data where we control for family fixed effects by matching siblings-see Table A -1. The sample size is smaller than the WLS sample at around 1,500 observations. The coefficient for the college dummy in a regression equivalent to column (1) in Table 10 is 0.14 (0.10 in the WLS) and statistically significant at the 1% level. The coefficients to wealth and the white-collar dummy are of similar magnitude-columns (2) and (3). However, with PSID data we cannot control for IQ or cognition, and the coefficient to college drops to 0.12 when including wealth and occupation controls (relative to 0.06 in column (7) of Table 10 using WLS data). Perhaps, the discrepancy can be explained by measurement error in occupational coding in the PSID as documented in Kambourov and Manovskii (2008) . Also, we set the white-collar dummy equal to one if the respondent is classified as a manager or administrator (except farm), a sales worker, or a clerical or kindred worker (in the main job) in any of the years observed in the PSID as a head, and zero otherwise. Due to the age variation among PSID respondents, this classification is unlikely to correspond to prime-age as in the WLS. Column (4) in Table A -1 includes an additional finance/insurance/real estate industry dummy in order to proxy for major of study in college, a variable not available in the PSID (real estate workers cannot be separated from finance and insurance professionals in the PSID). Working in those industries increases the probability of owning stock. As in the case of major using WLS data, the effect of this variable seems quite independent of the impact of other variables. Notes: The left-hand side variable is a dummy equal to 1 if a household owns stock/bonds/mutual funds outside retirement accounts, 0-otherwise. Regression samples include siblings with non-missing observations on all controls in column (4). "White collar" is a dummy that equals one if the respondent is classified as a manager or administrator (except farm), a sales worker, or a clerical or kindred worker (in the main job) in any of the years observed in the PSID as a head, and zero otherwise. *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Robust standard errors.
